This study assessed the mortality of 157 snapper Pagrus auratus (9-29 cm L T ) after being 22 conventionally angled and then released into cages (along with 48 controls) for 4 days off 23 southeastern Australia. Fatalities were restricted to 12 angled fish (7.6%) and mostly 24 attributed to the ingestion of hooks and especially their subsequent removal, which caused 25 substantial blood loss and immediate death. Hook ingestion was significantly biased towards 26 smaller fish (<21 cm L T ) and attributed to a lower chance of anglers initially detecting these 27 individuals on the line (allowing them to consume more of the baits). While mortalities might 28 be reduced in future via (1) choosing terminal rigs that promote mouth hooking and/or (2) 29 cutting the line on any-hook ingested fish, the results nevertheless validate releasing unwanted 30 angled inshore juvenile P. auratus as a means for managing their exploitation. 31 32 33 34
conventionally angled and then released into cages (along with 48 controls) for 4 days off 23 southeastern Australia. Fatalities were restricted to 12 angled fish (7.6%) and mostly 24 attributed to the ingestion of hooks and especially their subsequent removal, which caused 25 substantial blood loss and immediate death. Hook ingestion was significantly biased towards 26 smaller fish (<21 cm L T ) and attributed to a lower chance of anglers initially detecting these 27 individuals on the line (allowing them to consume more of the baits). While mortalities might 28 be reduced in future via (1) choosing terminal rigs that promote mouth hooking and/or (2) 29 The blood samples were analysed for concentrations of cortisol (ng ml -1 ) and plasma 183 glucose (mM) by direct chemiluminescent immunoassay and using an enzymatic 184 spectrophotometric assay, respectively, according to the manufacturers' instructions. Owing 185 to low levels of both parameters (below the detectable range -see Results) among baseline 186 and control fish, formal statistical analyses were not done to test the hypothesis of no 187 differences among the groups of fish. Rather, the extent of censored data and mean levels of 188 both parameters for which there were recordable data are presented. variables, including the L T of fish were significant after hook removal was included as a term 220 and the model refitted (P > 0.05; Table II) . 221
222
The importance of anatomical hook location in determining fatalities (i.e. nine of 14 223 hook-ingested v. two of 142 mouth-hooked fish; Table I ) was subsequently explored in the 224 second group of GLMMs assessing the influence of just the angling-response factors. Both 225 this factor and bleeding were the only significant main effects; returning P < 0.01 for both the 226
Wald and change in deviance test statistics (Table II) . However, all of the bleeding fatalities 227 (four of 12 inflicted fish; Table I ) had ingested their hooks, suggesting some co-dependency 228 between anatomical hook location and the presence of blood. A GLMM refitted accounting 229 for anatomical hook location supports this conclusion, with a P(Wald) < 0.05, but a 230 P(deviance) > 0.05 for bleeding. Subsequent assessment of the interaction between bleeding 231 and anatomical hook location also returned conflicting levels of significance [P(Wald) > 0.05 232 and P(deviance) < 0.05]. These analyses, combined with a lack of any significant effects of 233 L T or hook damage (P > 0.05; Table II (Table III) . The only significant factor was L T , which returned a P(Wald) < 0.01, but a 239 highly non-significant P(deviance) > 0.05 (Table III) . Because the P(deviance) ignores 240 random effects, such disparity in significance indicated a strong dependency on angler. This 241 relationship was explored in a conditional scatter (jittered) plot of anatomical hook location 242 against L T for each angler, which revealed that for most of the anglers (n = 9) that caught 243 hook-ingested fish, there was a bias towards this occurring among smaller individuals (Fig.  244   1) . 245
PHYSIOLOGICAL RESPONSE OF ANGLED FISH 247 248
The chemiluminescent immunoassay was unable to detect plasma concentrations of 249 cortisol <3.6 ng ml -1 among either those P. auratus that were immediately sampled after 250 angling, or the caged controls (n = 11 for both). Similarly, four of the caged angled fish had 251 cortisol concentrations below the detectable range of the assay. The remaining six caged 252 angled fish had a mean (± S.D.) concentration of 4.3 ± 0.4 ng ml -1 . Comparatively fewer 253 censored data were recorded for plasma glucose (<1.0 mM) among baseline (n = 8), controls 254 (4) and angled (4) fish using the enzymatic spectrophotometric assay. The remaining means 255 (± S.D.) were 1.7 ± 0.6, 1.9 ± 0.3 and 2.2 ± 0.6 mM, respectively. (Veiga et al., 2011) and, contrary might be considered intuitive, hook 318 ingestion was biased towards smaller P. auratus (Fig. 1) . 319
320
The few data mean that the above relationship between anatomical hook location and L T 321 should be treated with caution. Nevertheless, one plausible explanation is that even though 322 the lines were actively fished, smaller fish may have been able to consume baits before the 323 anglers could detect their presence, which could have allowed some of them to be hooked 324 more deeply. Additional trials would be required to validate this hypothesis and to more 325 closely investigate the importance of other, more controllable, factors affecting hook ingestion 326 so that coherent mitigation strategies can be implemented. In particular, previous studies have 327
shown that changes to terminal rigs, including larger hooks and or subtle modifications (e.g. 
